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(54) METAL COATING METHOD FOR POROUS DIELECTRIC 

(57) Abstract: 

PROBLEM TO BE SOLVED: To facilitate a CMP 
treatment for burying porous dielectric in 
damascene metal and to suppress absorbing trend 
of moisture with low mechanical strength, in a 
method for electrically connecting a via hole or 
conductor to a conductive region on a surface of 
an electronic microcircuit base to form the via 
hole or conductor on a dielectric layer existing 
on the base. 

SOLUTION: A dielectric layer is formed on a base 
10, an extrafine dielectric layer 14 is formed 
on the base 10, and a plane forming stop 
material is deposited on a top surface of the 
extrafine porous dielectric. Further, 
photoresist is deposited, patterned, the stop 
material and the porous dielectric layer 14 are 
etched on a conductor pattern, and at least part 
of the conductive region on the surface of the 
base 10 is exposed. A wall seal 20 is deposited, 




a conductor 26 is deposited, and 
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±EflUfc*m*5 <t CflffflMtttJI 
4fc-Si5SrSffli-2>w4, 

[00 0 1] 
[0 0 0 2] 

ra-fflJRA^iBfeW^HiWfffFaJSS^SNO 6/0 l 6, 
0 5 4# (T Itt#3g#-f-T 1—2 3 2 2 8) *JitfS 
NO 6/0 1 5, 8 4 3# (T I ttSS#^T I— 2 2 
4 4 5) tlS«$itr^5. ^SttlSRJf-fc&^T, -r 

jcttffl©##:SrfflV''5C4i6SJi3gSix-r^5. 7* 

[0 0 0 3] -jttttfc. ttHKltitttt (rtSPu^Rm 
ft) IHT*¥K:;i*o|W*fc*# (•PWU"</H»«#) © 
JilBl«iffK*o«:*flt<0*>4-iWt^!J 
*>S. A***^*-^ (via) tt, 

*6^tt*ffl»«4^ofc*a««||»ife (PVD) Ci 

[ooo4] *igKi4^wfls«ai£]K 4 mz&m-tz it 



(CMP) S:fV^iti5»*U\ 
[|8M^»*U±5 4-r5eiH] 
[0 0 0 5] *?Ltt©8S««:(cffl«>ii4Hfc^^-fev 
^SOCMPtt«fft*7'n-fe^Sr ! ^|l4-f5 <> 

[SIS^«*1-5fc*0#S] 

[0006] 1 o©#SfcttSffifcfija»o-aS5£«:tfc* »c 

«rfflv*5£ 4 terof!JStflttCMP<D;fcto£>f?jl: 
«4LTJ;9ilvBimJi«f#i<5r4-eS>5. 9Jffi«4 
UT, CMPB3MC, Wm£tiX^Z&Rk&m#]kmb 

5. Sfc, CMP#±Sfiafc#J:U5/*fcW:t£1ft»g 

HWfMtfm*:** (deposition) ti: 
4, y* hue?* Y*m%\^X'<9—X>'\ktZ,Z.b. ± 

B*#©*fl5«>±E*mtt**©'>fc< 4 fc-SB£_hte 
£&(D*Elc:BtiJ1-Sr4, «V-/u*rJl»i-3£ 4. 
»S«:^JR«rl!l#-f5i4. IfcWur ©*jfitt**E# 

[000 7] M^-/u£S5§-f a^fctt, ftBJMtflcjh 

HiftSCi. 3ttJ«fcro««#*r**rtlttK/-«^-^ 

[0008] feOftttWtt, ¥SJg$^lt*m*5.fcUMi 

imi«if±iz«««m%iKi»r««^--A'trii9i-«. 
[ooo9] ^^y^ici-s 

T, 0«*.tf3 0 0~6 0 0' COffifS-CW^Jg^^Vg 
ft*>5V^ttK«*^5Xv (HDP) Xy<sr^9V^iC 

[0 0 1 0] «S (SiRttllitO'f 

[0011] 3J##&Jgf*. K— 

tlfctrr (v i a) ^JR-CK-^V^StvCtJ:^ 

IBHtSrlHlil$i-5. 
[0 0 12] 



LTKT<0#»4«**B»tf i 9 -HNc»»S;h, 

[0013] j:airr*-/utt, -jfttt 

^KBBttfcBU M£*T« 1 ooWB, 

(CMP) fcJ:oTlft»#01R»fl!>#» 
SmJlc::*£#« LTflB0ftftflrc>flV*BB* 
ANTS J: 5*wtrr*-yp (via) fc&v*i*fttf (& 

7llSfTI-2 2 7 8 2) teSB*£jh/C^3o 
[0 0 14] H1A— lKtt«0Mtta&&#fcttffi 

tf, 3 O%OSSfe#J*&0>^— xi>fjwn l * ^ay^)f 

y/Htt^tx-^y^Jii^ («*.!* 14 0* C"C1 
#B8) . ^X.If8 5-9 0%^0. 

mm rR?*j fie 0. 5^py©«ft^ 

[0015] Hi Bte, 7thl/^h^^-yft$ 
ixa»oT«0>SA s S# 1 0 fCfRj^o TTJl^ vf->>f 
3*bfc#<0X#«:^1\ Hlcr±*«#S^-yi/JB2 0 

(fllitf, 0. l^ny^M a**#S*lfc* 

0 5 <t 5 i-^*fpj«j^ 9* y ? t&mtmn 



[0 0 16] Hi Ftt**fittlcjK#Lfca*tt*#>f 

* HBl 8*s, BlGte*£ixSJ:5 4«ifi# 

©*fcB*rs±3fcttr*&ft5 (2 4M**>jsawc 

9 fc±-C**#6&*S l 6 cdjSSB £ 9 T-W*«:»#ttK: 
ft® 2 2±(C*CTL*9^^$:^f5f B*G>J:9 

[001 7] Hi I tt*¥*Blc«»$4x^oKAJi l 

6 ©jas«fS(o±* 2 e omnzm ? mv*** 

MtM2B («*tf. 0. 0 1 ^n^fSi:»ifi«| 

s^i- 0 #i>t\ ^tn 

6H^Il 6^)±^feSIgS«#*^-fe/WkS2 8 CO 
j££-£x.£ 0 fcv^C. (CMP) ^Bl 

[0 0 18] B2 AA»b2 EfifcTr*— ^ (v i a s) 

*fcttflJ£;fxTfcJ:W £^-fo H2 Ategfrl ocoil 
yx&Z^teM&m^-vtf/u) &7jk~f Sfrl 

«M8±t«im***tfrfc*-c**) o K613 2 m 

TLtSmti/ V=>^) tttOJH ^^«S#S 3 0 co±lc^- 
*.6tL, h i/^ F13 4iiK6l3 2co±ld^^ 
btiZo S2B|j:7t hi/^ h©^^-WkSfeOT^R? 
A® 3 2*5<fctW E 8 u-<^R«#3 0<D*y3 L >'y<D& 

tlT. *^/Wfc»»3 6 4trra««SK#-friS/3i- 
^38 O-mUU&tffojs $ tl, @2C C0«5gft:^f^ P>tv 
60 trrAJR3 9d5H2DO«i6ft:Sr^5J:5Jcirr3t 
«tt*#'r-5/^-*3 8±»C31l#*ixS 0 ft^T. E5 



2 e (ommmw e>H5. : vt&r 3 9 1 
a*H-s c t u < z. <omcfc^mm#Lmmk 4 d ¥tsjg 
figsixscitf-ef . SfoTfes«)ic#sbUfc») ( fa 
HDlc&ofcflj ) «f>|H) w~</M0S«fl: 3 OWlSSBJC^t 

& 9 -rz> <t 0 u t?T&m 3 9 iznm Ltzmmamm £ix 

tO 0 1 9J 0 3 A~3GI4lfT*-/l' (v i a s) *5 

ftmmtmz&fiZtiThz^) 03A1402 

E *ltfc{*lnttfca*iSi-. <£5B 

4 4*5 4 1/7* h hJf4 6 d^HI 1 AlcHSbTfB 

aUI12, 14, 1 6*Jj;tJtl 8\ZttLX-&mz. 

*rt«WiWi#3 0fcrti*»or (trr&jRoi-eiifc 

<) H)^TV>S. *7'-fe/Wl2JS4 8 (0)J;Lf4\ o. 10 

*.rf{fc:*flMK*ji*ftlo:J:9) . 

*5 0 m*-\i. 0. Ol^nyo^!)^ a& 

&»£lx5. 03CI47* hU-^ K4 6#ttrSlP>*L 
XJJ7°-tMtJ§4 8©Si$#\ m\cy* 
±*ir#fti-5S^«j^*-r-^3i-^ 5 0 SrS-TJ: 5 
fcLfc*3S*Sr*-f. E3DW:^fls*4 7*5j:Of4 9^ 

2 ttattttaaaattK: ictM<i 

£1x5. ^fr»4 7®^MI5 2lifT&Jg|3 9JCISJ 

A'oTTJCiy. *<otrr^«3 9 tmstw^fttsrfi 1 
r) . m l < i4, m#&m 5 2 »:*ioic*«*ie*£ 

(4, #SK»4, 03Dl£^$lt5«ii#£-5-;i5<fc5 
KBfcftS 4 4 ©TftJSSB U-^KDT** T-m#m 4 7 *5 
J:W4 9Sr«fci-. H3EI4»a»»B*#K:J:or«l 
»SftfcH»*7'*A^kJiS 4 («*.»* 0. Ol^n 
^(DMIb^^V) Ztrrf. 0 3FI4, BfcfcJi4 4£i4t* 
«otl«ilS 2coi®«W^NFi^ttS»c:'b^$ 
HXL*<ottm#&mt>ibtit£*ti$:. ^SW^* (* 
HsWWHSUfclfrfrfc) fcJ:oT6S**4 4«>IB«»j:a 

*ztiitm#&m*. miam-tva 4 4 ©asBKisiafc 
ftzas-r. m&xm®temft i £(itoMm&¥-&mii<Dtitb 



1x5. Jt««jic^^ma*^ , -fe/i'{kS4 4wffiffl 

T©afctt#4 L < f4Ka* 7±Mtm 5 4 ©SB £'> 

fc< fct*L-cv«sr &, &i:vsfi&&i$.ti.£x<Dm# 

iz# UT* 7*-fe/Hke 5 4 o«ttSr»W**Tv»S r i: 

[0 0 2 0] m4tt.*fS\W<;U&mft<om£ 
ftm £ ixfc If T * -^Srffl ^ 5 tf Tag#<Dj|i£-&<0 fc *b 
WT'B'fe^Sr^-r,, 04AI4, 7* M-^;* F 3 4#y 

/^S*3 OtfVT (via) Sr^x.-5fcftlds'^> 
^$lXfcS<Ot}>P B lW^Simit3 0 t V* Y V>i>* h 3 
4 i:£*H-5g# 1 0Sr^-r o 04 BttkfT&jl3 9# 
3W!WfclH*S*xfc*©*it*«:jj*1-. 7th^h 

lxsrt*5t?#5. ra«E^$lx-CV/iV><&o||16fiaUc 
^SttrtSP UHAm# 3 0 <Dft * J; 0 V>& < K-TA 

#3 o<Dmmzm-rzmzwit£tv®z>t>K *t:<oi 

JRtt*»tt1'«i^HI«#3 0©HS5S:Si5*-eg| 
lte>lx5Cli:*5-Ct> V^^Xx-yf-^tr^ytzfu-tx 

is^zmntt 3 0 <DMw<oT*xm'Ptz> ± 5 

ld^ffl$lt#5. 04 Cll7t h U-t?^ hfe?>V>l4K^ 
»*rl4#*ofc«0«3ltfls«r*i-. Ml. 7*hUi?7 
hfo5^f4K^Srl4t*8llxl4, r, <7>gOIBg|5^^Fi±S 

$ = r7A^t?/jr$lx#5. 04D(O«igft:|4-/8W»c: 5 I z 
*!»sgfa*H5wi:^*»4. 04 EI4¥E»fi£^©«it 
lc4o-CfflPlx5^. 7^- hui^^. h<D£?tj:¥-mBf$. 

[0021] 05A-5G Hlfe»a!lS*^*/Hli«fP^M 

w ic wan** «t utieEgis* y±Mm#z® 

K®*3 0, f77-ft3 6 (WxrfS^^V) % f 
Ta»tt3lS*>f 3 8*3«tO!fT&JS3 9*{§ 

xfcS^l 0 (— 02EO«fig) Sr^-T. 
S«iftB#?LttR««:4 0*5«ttl!7^ h Uv?^ Y4 6i>m 
«F$lX (m«. 02EroffifiK±JC) . 7*M^*H4 
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m 2 cow p wt f r&g 3 9 ^Btu-r 5 <fc 9 KTfi£ 

X. *Ji^lx*«ft5/9 3^5 8d»6«5«W(bjt*4 
x.b^5o H5CW:W«tt##:ja£tt*^-t/Hb»»6 0 

B5Dtt^MI6 2 Kffl»»*>St^tt^ 
y^y^SttfcW H5Ettt#K»*^t 
;Wfc«»6 4 0. 5-2 5 ^n^<o**rfiltt 

5J:5lctt:tt»^»v^v^5^i:4r««**ifcv\ B5 
i 15* ^-feyWfcWd 6 0 , 3|#&Jg 6 2 M ^ 

ttft¥ttiMHIWe J: o T 4 $ t cfc 1 \ 
[0022] B6Att*HJfSI©#3 0 *tr 

x. 5 <fc 5 * - Wfc £ *xfc<£*fl£?Lte > y * ft«#/I 
ZtiZo B6Ei:*i^r, ^MI7 0 pv 

D*5^I4CVD7/V^!)A) dS**<Offi«^iDfco 
7 0j»»*$ix, r©VK»J«f4, *fc, m 

[ 0 0 2 3 ] B 7 Attffiffl#JU4Bff««B 4 0 Xmt>fl 
fcSfrlO&^U *<DgO±t;:teCMPf?Jl:Jg7 2** 

Rv>-e*ric«7 Si)^v7>y$tlX^ 
So :W^7 2ttl6IW4-e*o-c«>»«tt-efcoTt> 

CMP»i:l«ft!KiR^««tttll«fc»Ur« 

glc^j-LTf^— -Cfc$r^e>coyDir^^r^*f [gl 7 A<£> 
«Hft»J:9a±^, CMP»Jh»»*s|ft|i**>5v^«:i» 

&&&b-tZit*>s H7B— 7EttCMP«cjfcJB^<6» 

•*#S//Hr— h (PETE OS) XhZ>W&<D—m<0 



gjfeg® 8 2 -f Kt>h S i 0 2 CO^^COS 7 A^ttf 
U ^^-C«:*7 5*Sj;tfCMP^lt8 7 2<7>]fSBic® 

^ft^-cftaw 8 2 -esbix^o m 7 cnwmtmm s 

2 ti^y^l/tf £ixfc!£<DB7 B Sr^L x *rOfeSlc£ 
oXtmU^S 2SrCMP^ihS(DlI^ < fcu;«7 SO 
JBE«B^&flfc 9*9, 8 2 *^£?Ltt*Stt4 

0OHIli:lBot8t. B7Dtt«tt&jra*&0B7 

c£^u j t<Dti}>m\z£ixmi®&K&m4 o&jltic 

MPf?JtS7 2^ah>tL^oj«7 5\Z^mitl. S#l 
0CO^®-C^^mtt®^9 0 tOmftftS&jWrfciX 

So S#l orMUSfii/y =^+4to*>lft»»^e>45 

£^&T) -f£ 0 B7EfiCMP«<Di*7 SrtflM^* 
■fev^jR 7 4 0H*r^. B94)J:9(c, ¥B&jftfFJh 
«*7 2I4, r©W» 7 2 3ftS»»««C»*SixfcfcLr 
tSH4i:4v^ B7E (ttttVSJHKfltibJI) ft 

MPOfc«)©ffjhfStUti<. M« r>o^-£A& 
J: 5 7 4 tt^JiBfcbfc 

y>^> (vacuum evap 

oration) fcS^ttfi^ff (electrodep 

0 s i t i on) oJ:5*#S^i:oTi£<«lg[$tt 

So 

1 o o 2 4 ] a s \zwm^^mmwm 4 0 

i^rv^So 7 2<o^#(c5feicoT, ^^-fe^jt 

7 5^x y fy^JHfciC, S4 OMtHS&Xtrm* 
7 8 ixfc J: 0 \cx 9 il^M^M^^Sfcfe 
K«a*iiri>J:v\ Mlc, PETEOS^ip^g 

y ^^5^Sv^j3j:t;CMP(0K»C-«(O 

[0 0 2 5] B9 A*5ctt/9 BJCtt, CMPflJH^ 
iffll*^y7#2o©i, "f4te*,B8^$tt-5P 
ETEOSOi 5ftlft«W7 2*5itJ^JIlJi8 0d>6* 

SH16«l^$ixTv>Sc ®8 Ofi^-r^ 

*V|»7 5fc#+ , 5a[ALfc««^yTft**., 

T^TfiJ-CfeSo Ld^Lft^b, ^Jl®8 OJiteoy^^ 
EiaM-5J;5fcJl7 2*-CW***T/4ltixtf&6>*v\ 

cmp«o«**sb 9 B^«stbr^a, 
[0 0 2 6] *89Jtt, c r (wB«Sixfc»*o«lcH 

i»tt^tt?i<KWjcBB*'t'at>^>-e*)S^«>-efc5) . 
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<tt, /<yr)i («*.tf, o. 05 s.^nxomtfi) 
$ its m&<oimt3 <t vmwsti 

S J: 5 icifE £ ft 5. 
[00 2 7] El±<D!ftKlcii LT HIC^TO^^M^-r 
5„ 

[00 2 8] ( 1 ) m^lfc-^ * n (HlKSft±»C#41- 

B^±£M*7LttR**JI*JMt-r * - fc . -taffi 
»*?LttB**OBIfflHKBB±K:¥a5»rtfltJfc*m*lllE« 

[00 2 9] ( 2 ) m 1 ^lE«<D^felC*5V ^T, ±E¥ 
ffi»J*ttfl:*ft«t«Hi (CMP) -CfrfcftSiSKL 

(3) ^i3gfE«©*ffijr*Jv^, iEJFffiJBaffcifctf 
$H*±E**iW**{ttS* LftvJ: 5 lccMP¥ffi^fi£* 

(4) |gi3Sise<o*-«fet^v^r, ±isg#&Jgi4#fC 

(5) JBl*8E«©*«fet*iV^-C, ±IE®ff^3ttt^9 
[0 0 3 0] (6) $B5JSett<&arfefc*5^-C\ ±B* 

t-rsm. 

(7) ^5«iS|gro^&lC*5V>-C, ±B^y#J^ 
Ii3 0 0~600' CcOifig-CfT? J:5t-LfcrtSriRf 

(8) *5*IE«©*»CJ3V^-C, ±E^y^y^ 
<D&, 3 0 0~6 0 0' C£>itg©&jgy ^n-fc^V 
145 0 0~4 OOOps i nS.t}<T>W Ut]L4*&C3£ 
p fc L fc £ t t -T 5 #ifc. 

[0 0 3 1 ] (9) *lTC*«>#8efc:*i^T, 

«*)I±KllfWMr**rtitte3»»"f*rfc, ±B¥® 
J: O^E«#«>*B±«>*«ttf«to» <b ±E 



[0032] (1 0) »9«E«©*ttfc*V^T. ±B 
¥ffiJ&£l4{fc*l$8«*9Fg (CMP) ■Cfffoh,5i5lC 

(11) f5 9^I2ffi<0*felc:t3V>-C. ±E¥ffiJ&S#Jfc 

flB»J**ifeSrff Jh-f5tmK LtzZt 
ft. 

(1 2) »9JME*©#ttcte*iHt\ ±Egfc&Jgtt# 

d3) *9*e«o**te*v»r, m#<D±tsM%t* 

[0 0 3 3] (1 4) *1 3TO<fc<03fifcfc*SU-»-C» J: 

(15) SiafatwJSCfc^t, ±s^y^y 
Vi/I43 0 0~6 0 0* C<Dm&-C'i7 0£i)\ZLti^b 

(16) mi 3mmm<D^m^i6^x, ±.K*s<yfy 

Vy*<0'&. 3 0 0~6 00' C<D&gt<D&mV 7b- fe 
5 0 0~4000ps i <Offi;fr©i«pmiL;aS£C 

[0034] (17)|1 Jf BIR^fcKio^T „ H-> 

[0 0 3 5] (1 8) mi 7^B«0^j!felC*JV^ > ± 
EVffi^tt-fk^WtBWWII (CMP) -VftibtlZX*) 

(19) mi 7TO*o**fc*Jv^-c. ±m¥mmm 

(2 0) mi 7*E««>*ttC*JV^-C, ±E*#4JIM: 

(2 1) Ml 7«E«W*ffilc*3VNT, «»0±ElKit 

[0 0 3 6] (2 2) m2 1 JSB*W*ftt*J^-C, ± 

(2 3) m2 l*E«0*»fc*JV»T, ±E^<y#P 
>^I4300~6 00* C W^-Cfr 5 i P I' Lfc r £ 

(2 4) m2 l*E«©*teK*iV^-C, ±E^<y#y 
^if(0'4k, 3 0 0~6 0 0* COil|[©4S!J7D-J, 
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5VM15 0 0~4 0 0 0 p s i <D&.tin& UUUP&C 
[00 3 7] (25) ^SMttS«»:S±lC«tftWJC^ 

fc, g#l 0±lc3sSS#Ji£jgfiM-5c ( !:, IftlOi 
litiifflKStt® 1 4 ^figf 5 r t . ±Eff*ll#7LttR 

16,18 £sS« L"C±IESfr 1 0 <O^E±<0±|S«m 

*©*B±oW«tt««K*fl«jfcSaK* iis J: 5 fc L 

bte&. -ftttK. £#1 0±icftm^®5:Jgj*i-5r 
& , g# 1 o ±KS*«**#jI 1 4 rt, ± 

5 1 4 . ±e»jh wpms *x*mm&iu&&m*m 1 4 «r 

±.m*m&mm<o'j>tt< ti>-i»*nm-r&zb. m~> 
->V2 0 zmm-t a w t , 2 e r 
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